This paper investigates the impact of workers' remittances on economic growth of four South Asian emerging countries by employing balanced panel data from 1977 to 2016. Pooled OLS, fixed effects, random effects and dummy variable interaction models are used to estimate the impact of remittances. The empirical regression analysis confirms a negative effect of remittances on economic growth in Bangladesh, Pakistan and Sri Lanka. Conversely, remittances have a positive impact on economic growth in India. This study also indicates a joint significant and negative relationship between remittances and economic growth in four countries.
Introduction
Remittances can be defined as the part of income of migrant workers who come back to the country of origin from the country of employment. According to the definition of International Monetary Fund (IMF), workers' remittances refer to the value of monetary transfers that is sent from the workers residing abroad for more than 1 year to the home country and are recorded in different sections of the balance of payments. Nowadays, remittances become an important and reliable source of external funding and capital accumulation in the developing economy [3] .
In developing countries, remittances play an important role as a source of household income and are considered as a stable source [4] . In 2017, India was the largest remittance-receiving country, whereas Bangladesh was the eighth in the world [46] [47] [48] . Every year, South Asian migrant workers sent a significant amount of remittances which is an important source of economic development.
Remittances are used to raise national savings, reduce the constraint associated with foreign exchange and balance of payments, and contribute to development budget. The remittances should be transferred through formal channels such as bank drafts, money transfer companies, and others to maximize the inflow of remittances. Informal channels like traders, friends or relatives without legal status should be avoided [27] .
According to the neoclassical theory of migration, labor moves from low-wage countries to relatively high-wage countries because of wage differences among countries [23] . Remittances provide a way of poverty reduction and economic development when immigrants send remittances to the home country [49] . On the other hand, this type of migration to abroad could damage the development process when the home country loses highly educated and skilled workers which is called brain drain [41] . Thus, losses of human capital may affect economic growth negatively as reflected in the neoclassical growth theory.
Remittances may have adverse effects in the economic context. It may hamper economic growth through exchange rate appreciation thereby making it less competitive in international trade [35] . It may also inversely affect the labor supply decision of recipient families. Increase in remittances can be considered as an increase in non-labor income. Considering leisure as a normal good, households are expected to demand more leisure after receiving remittances in the form of non-labor income. The research of Rodriguez and Tiongson [36] indicates that remittances reduce the labor supply of receiving households in the Philippines. Thus, remittances have a negative impact on the labor supply decision of receiving family members, particularly female members [42] . It can raise inequality between families those are getting remittances and those are not. This procedure makes recipient families dependent on remittances and takes them away from productive activities. Most of the time, this money is used for consumption rather than productive investment [17] .
The negative relationship between remittances and economic growth implies the altruistic motive of remittances while it specifies the productive motive if International Journal of Economic Policy Studies (2020) 14:275-295 positively related. Sometimes, people use unofficial channels like Hundi and Hawala to reduce the sending cost of remittances which are called informal remittances. Political stability and better government laws are positively related to remittance inflow [1] . Usually, people use two types of channels to transfer funds: formal and informal. Government supervision and laws are associated with formal channels such as banks, postal services, money transfer operators and other wire transfer services. In most cases, these channels are related to high transaction costs and exchange loss. Hundi is the informal system used to send remittances to Bangladesh. Hundi and Hawala exist in Pakistan, whereas the Hawala system is known to India. Though Hundi is informal, it is organized comprising a network of relationships like friendship, kinship and regional attachment [33] . Favorable cost and speed of the informal channel Hawala lead to the migrants of Sri Lanka finding it more attractive than other formal channels [44] . Figure 1 shows the amount of remittances in 2017 of four countries. India was the top remittance-receiving country all over the world receiving $69.0 billion in 2017. Bangladesh, Pakistan, and Nepal received $13.5, $19.7 and $7.2 billion, respectively, in the same year [46] [47] [48] . In 2018, remittance growth is forecast at 3.1%, 2.5%, 2.4% and 2.2% for Bangladesh, India, Pakistan and Sri Lanka, respectively [45] . Figure 2 presents the trend of remittance inflows in four selected countries where India receives the highest amount of remittance among all countries and there is a sharp difference of remittance between India and other three countries as India is the top remittance receiver in the world. Pakistan and Bangladesh are the fifth and eighth remittance-receiving countries, respectively [45] . Figure 3 indicates the remittances as a percentage of GDP in Bangladesh, India, Pakistan, and Sri Lanka. In Bangladesh, the contribution of remittances on GDP increased till 2012 and after that, it reduced sharply. In India and Sri Lanka, the percentage of remittances in GDP increased gradually, while in Pakistan it shows a volatile trend. Figure 4 implies the trend of per capita GDP ($) of Bangladesh, India, Pakistan, and Sri Lanka. Sri Lanka shows a sharp increase in per capita GDP and it is higher than other three countries from 1984 to the current period.
This paper is concerned with the impact of remittances from four selected countries as these countries are emerging and receive a huge amount of remittances from all over the world whose productive utilization may raise economic growth. The purpose of this research is to examine whether remittances have a significant impact on economic growth in South Asian emerging countries. In this regard, this paper aims to find out the relationship between remittances and economic growth of these countries within the framework of neoclassical growth theory. Besides the joint impact, the individual impact of remittances in Bangladesh, India, Pakistan, and Sri Lanka and the comparison among these countries are also provided with the purpose of distinguishing the utilization of remittance inflows. To conduct this analysis, annual data of 40 years over the period 1977-2016 were collected from the World Bank and IMF database.
Country-specific analysis of remittances is added along with the overall impact of remittances in four emerging countries which implies the originality of this research, as most of the existing literature only provide the joint impact of remittances for developing or emerging countries. Initially, pooled ordinary least squares (OLS), fixed effects (FE) and random effects (RE) regressions are run to get the joint impact of remittances on economic growth for four emerging countries. Then, the dummy variable interaction model is used to identify the separate impact of each country. The F-test is also conducted to test the joint significance of interaction terms. Probability value indicates that interaction terms are jointly significant. Regression results show that the joint impact of remittances is negative and significant. The countryspecific dummy variable interaction model implies a negative impact of remittances in Bangladesh, Pakistan and Sri Lanka and positive impact in India.
The paper is structured as follows. "Literature review" briefly discusses the literature on the relationship between remittances and economic growth. It contains the positive, negative, mixed and neutral impact of remittances in different countries. "Methodology" explains the variables, data source, relevant models, methodology and empirical implementation of this study. "Empirical results" represent the results from the relevant estimation. Finally, "Conclusion" delivers the concluding remarks and recommendations.
Literature review
The aim of this paper is to analyze the relationship between workers' remittances and economic growth of four South Asian countries, as these countries receive enough remittances each year among which India is the top receiver of the world. There are many types of research on the impact of remittances. Since the paper focuses on economic growth, this section will review only the appropriate and related studies to get a better idea of the selected topic.
Pradhan et al. [30] analyzed the impact of workers' remittances on economic growth by employing panel data of 25 years from 39 developing countries for the period of 1980-2004 and found a positive and significant impact of remittances on economic growth. Fayissa and Nsiah [15] researched the influence of remittances on economic growth in 36 African countries over the period 1980-2004 and identified a positive relationship between remittances and economic growth. Ramirez [34] carried out a study which examined the impact of remittances on the economic growth, using panel data of 23 upper-and lower-income Latin American and Caribbean (LAN) countries for the period 1990-2007. He expressed the positive and significant impact of remittances on real per capita GDP growth. Topxhiu and Krasniqi [41] included six communist countries of Western Balkan (Albania, Kosovo, Macedonia, Montenegro, Bosnia and Herzegovina and Serbia) in their analysis for the period 2005-2015, using balanced panel data and found a positive impact of remittances on economic growth. Meyer and Shera [25] studied the various impacts that remittances have on the economic growth of six high remittances receiving countries, Albania, Bosnia Herzegovina, Bulgaria, Romania, Macedonia and Moldova using panel data set over the period 1999-2013. Regression results show a positive and significant contribution of remittances in the economic growth of the selected six countries. Comes et al. [12] explained the connection between remittances, foreign direct investment, and economic growth, using panel data from seven countries from Central and Eastern Europe covering the period 2010-2016. The empirical result expresses the positive effect of remittances and foreign direct investments on economic growth for all selected states.
Workers' remittance has a great contribution to the economic growth of Bangladesh [8, 11, 28, 43] . But Bangladesh still requires few improvements to remittances delivery system to avoid the informal channel to accept the remittances from migrants.
Remittances are the second largest factor of Pakistan economy. Worker's remittances and GDP growth in Pakistan over the period 1973-2011 are examined by Hussain and Anjum [19] and the empirical result shows the positive and significant relationship between remittances and GDP growth. Similarly, Ahmad et al. [2] assembled the data over the period 1980-2010 in Pakistan where a strong positive association between workers remittances and per capita GDP is found.
Cooray [13] found a positive and significant relationship between remittances and economic growth in South Asia by employing panel data over the period 1970-2008. Azam [7] examined the role of remittances in fostering economic growth in Bangladesh, India, Pakistan and Sri Lanka and found the positive impact of remittances on economic growth in all countries. Another study was conducted by Jawaid and Raza [21] for five South Asian countries using long time series data for the period 1975-2009 and concluded that remittances have a long run positive and significant influence on economic growth in Bangladesh, India, Sri Lanka, and Nepal, while it is significant but negative in Pakistan.
Conversely, Chami et al. [10] included 113 countries in their research and concluded that remittances have a negative impact on GDP growth using panel data of 29 years over the period 1970-1998. They found a negative correlation between the remittance's growth and economic growth. They identified the role of remittances as an altruistic which is not profit driven. Karagoz [22] carried out a study which examined the relationship between workers' remittances and economic growth in Turkey, using the time series data from the year 1970-2005. The empirical results found a negative association between remittances and economic growth in Turkey. Ferdaous [16] concluded that only a smaller portion of the remittances received in developing countries are used for productive purposes, using a panel dataset of 33 developing countries for the period 2003-2014.
In another study, Oshota and Badejo [26] investigated the impact of remittances on economic growth in Nigeria for the period 1981-2011. Researchers found a positive impact of remittances on the economic growth of Nigeria in the long run. On the other hand, in the short run, a negative relationship exists between remittances and economic growth. Pradhan [29] has used balanced panel data for five emerging economies such as Brazil, India, China, South Africa and Russian Federation over the period 1994-2013 to examine the relationship between remittances and the economic growth of these countries. He found a positive relationship between remittances and economic growth in China. The study also showed a significant and negative impact of remittances on economic growth in Brazil, India and Russian Federation. The impact of remittances on economic growth is positive and statistically insignificant in South Africa. Tolcha and Rao [40] analyzed the short-run and long-run impact of remittances on the economic growth of Ethiopia for the period 1981-2012. The result shows the significant and negative impact of remittances on GDP in the long run, whereas remittances have a significant and positive relationship on the economic growth in the short run.
Hasan and Shakur [17] had worked on a dataset of Bangladesh for the years 1976-2012 and identified a non-linear relationship between remittances and per capita GDP growth. They found a negative growth effect of remittances at first and the effect became positive at a later stage.
Besides these studies, Barajas et al. [9] concluded that workers' remittances do not have any impact on economic growth in developing countries by employing the panel dataset of 84 countries over the period from 1970 to 2004.
Shaikh et al. [37] aimed to analyze the relationship between remittances and economic growth of Pakistan using time series data of 35 years for the period 1980-2014. Researchers found that personal remittances have no effect on economic growth of Pakistan.
The above-explained literature mainly focuses on the effects of remittances on the developing or emerging economies. Researchers found different impacts of remittances like positive, negative, mixed and neutral. Most of these papers identified either only the joint impact of a group of countries or impact of an individual country. They did not analyze both impacts. Further studies should focus on these both aspects of the effects of remittances. This paper provides the joint impact of remittances of four South Asian emerging countries as previous studies but also provides an additional contribution to the existing literature by introducing a dummy variable interaction model. Individual impacts of each country are also identified with this model.
Methodology
The empirical implementation of the models used in this research and related tests are discussed in this section. Most of the studies on panel data regression based on developing or emerging countries show the average impact of remittances on economic growth but do not show individual effects. Few studies show the individual impact on a single country using time series data. The aim of this research is to identify both the magnitude of the average impact of remittances for four South Asian countries on per capita GDP growth and their impact in Bangladesh and other countries. A comparison of the impact among four countries will also be made later. The joint significance of individual effects will be done using F-test. The concept of neoclassical growth model like Solow-Swan growth model is used here to express the relationship between per capita GDP growth and remittances growth.
Econometric approach

Models
Meyer and Shera [25] and Topxhiu and Krasniqi [41] used the same methodology for their research related to remittances and economic growth. They have applied pooled OLS, fixed effects and random effects models for empirical analysis. These researchers only found the average impact of remittances and other explanatory variables on the economic growth. This paper can be differentiated from their works as here interaction terms are used to specify the country-specific impacts of remittances and the combined effect of remittances is also calculated for the four South Asian countries.
The pooled OLS, FE and RE models are used here which are the appropriate models for panel data. After that, a simple dummy variable interaction model is employed. Panel data models are as follows:
where (gdppcg) it is the gross domestic product per capita growth, i is the country-specific, time-invariant effect, t is the time-specific, country-invariant effect, (remg) it is the growth in remittances, and Z it is the vector of explanatory variables (growth in foreign direct investment, growth in exports of goods and services, growth in exchange rate against USD, growth in gross capital formation). Subscript (i) represents countries (i = 1,2, … N), where N = 4. Subscript (t) represents time (t = 1, 2, … T), where T = 40. it represents an error term.
(1)
The error term is iid (independent and identically distributed), with zero mean and constant variance.
Heterogeneous effects of the four countries are addressed here by introducing the interaction term of country dummy and remittance in the model. Country dummy for each country is generated and interaction terms are created.
Research hypotheses
The research hypothesis implies that remittance coefficient is not statistically different from zero, whereas the alternative hypothesis indicates that it is statistically different from zero. Remittances can be considered as capital accumulation which is statistically significant and increases economic growth [25] . On the other hand, results may differ because of the lack of productive investment, and remittances play an altruistic role rather than profit driven [16] . Chami et al. [10] found such negative impact of remittances on GDP growth as remittances may reduce the labor supply and labor force participation rate of recipients. Thus, moral hazard problems are created from such non-labor income. "The moral hazard problem created by remittances can be severe enough to reduce economic activity. Our empirical estimations reveal considerable evidence both that remittances tend to be compensatory in nature and they have negative affects on economic growth" ( [20] , p. 21). Existing literature provides both positive and negative values of remittance coefficient against the null hypothesis. The above-discussed models will check the coefficient value of remittances. This research is attempted to find the answer of few research questions such as whether the inflow of remittances in these four countries have a significant impact on economic growth. It also tries to find the nature and magnitude of the impact of remittances. Finally, a comparison is made among these four countries in this regard.
Thus, the null and the alternative hypotheses of this research are as follows:
Empirical implementation
In the first step of estimation, the parameters of Eq. (1) are estimated by pooled OLS model assuming no time-specific effect and constant country-specific effect. Then, the parameters of Eq. (2) are estimated by the fixed effects model which controls the correlation between individual effects and explanatory variables. After that, the estimation of Eq. (2) is obtained using the random effects model where it is assumed that the individual effects are uncorrelated with the regressors.
In the second step, pooled OLS, FE, and RF regressions are run for dummy variable interaction model as indicated by Eq. (3) .
In the third step, necessary tests are conducted to take a decision about which one is the best model among pooled OLS, fixed effects and random effects models.
Hausman test is conducted to select a model between RE and FE models. Then, to choose between pooled OLS and random effects, Breusch-Pagan LM test is used. Finally, we get the value of F-statistics from the Stata table of FE model, to check the unobserved heterogeneity.
Variable selection and measurement
Economic growth models relate capital accumulation with growth. Solow [38] and Swan [39] developed the neoclassical growth model that was the foundation of advanced growth theory. This model attempts to relate the economic growth with capital accumulation [14] .
In this research, nominal variables are used for the empirical analysis and discussion purpose. The growth rate of each variable is calculated and used for estimation purpose. Thus, dependent and all explanatory variables are expressed in percentage form. The monetary value of these variables is expressed in USD. The exchange rate is measured in each country's domestic currency against USD.
In this research, capital accumulation is presented in the form of remittance earning where remittance growth is the main explanatory variable and GDP per capita growth is the dependent variable. Control variables are chosen based on related empirical growth literature and those are suggested by the neoclassical growth models. Foreign direct investment (FDI) growth, gross capital formation (GCF) growth, exports growth and exchange rate growth are the control variables considered for this analysis.
In this study, remittance means the portion of migrant workers income that they send to home countries. Here, FDI means the net inflow of foreign direct investment that implies the value of a direct investment that comes from the foreigners or non-resident investors to the reporting or home country. GCF means the monetary amount that is added to fixed assets plus the net change in inventories. Equipment, machinery, plant, and buildings are considered as fixed assets and inventory includes those goods which are partially completed and remain in production. Export means one country's export earnings from goods and services. The exchange rate is the value of the domestic currency in terms of USD. GDP per capita implies per person's gross domestic product in a country.
FDI, GCF, and export earnings are also related to capital accumulation. Exchange rate against USD is another explanatory variable whose growth implies a devaluation of the domestic currency. As a result, more domestic currencies are required to import the same amount of goods. Currency devaluation is also related to weakening the economic strength of the domestic country in international trade though it may increase exports. The overall impact will depend on demand elasticities of exports and imports and other trade policies. This variable is indirectly related to international capital inflow or outflow to a country.
Related studies frequently used explanatory variables from these variables to justify the impact of remittances on economic growth. Pradhan [29] used remittances, export, and exchange rate as explanatory variables in his paper to investigate the association among remittances, export, exchange rate and economic growth in emerging economies. Gross capital formation (GCF), remittances and foreign direct investment (FDI) are considered as explanatory variables in the study of Ferdaous [16] to express the relationship between remittances and GDP per capita.
From the database of the World Bank (WB) and International Monetary Fund (IMF), all data are gathered. GDP per capita, the net inflow of FDI, export, and GCF are collected from the World Development Indicator (WDI) of the World Bank. Exchange rate data are taken from the International Financial Statistics (IFS) of the International Monetary Fund (IMF). The source of remittance data is the WB which is calculated by the staff of WB based on IMF and WB country desks.
Sample selection
This paper investigates the relationship between remittances and economic growth in four South Asian emerging countries, namely Bangladesh, India, Pakistan, and Sri Lanka. These four countries are sampled since all of them are emerging and have available data and information on per capita GDP, remittances, and other control variables.
A joint significant impact of remittances is expected in these countries as a huge amount of remittances is received in these countries each year. India was the top remittance-receiving country in the world in 2017 ($69.0 billion), while Pakistan and Bangladesh were in fifth and eighth position. For this analysis, data from four countries have been collected from the database of the IMF and WB.
For this research, a panel dataset for 40 years in the period 1977-2016 is used containing information from four countries. Here, countries represent the cross-sectional units. It is a strongly balanced panel since the period is the same for each country. Panel data from four countries are used over the period 1976-2016 to measure the effect of remittances on economic growth for these individual emerging countries. These countries earn a significant amount of remittances each year among which India is the largest remittance receiving country in the world [45] . The average impact of the panel is also specified to get an idea of overall South Asia. Thus, we can understand the present scenario, identify the obstacles and make suggestions for further improvement.
Theoretical background: remittances and growth theories
Remittance inflows have a large impact on the growth rate of productive capacity in the receiving countries. This section examines how the inflows of remittances exert such impacts through different channels.
Remittance inflows and capital accumulation
Remittance inflows may stimulate investment in capital accumulation. Remittance recipient households can increase the accumulation rate of physical and human capital [9] . Remittances also stimulate capital accumulation by raising funds to the investors [21] .
Remittance inflows and labor force growth
Rate of growth of labor inputs may increase as a result of remittance receipts. It is expected that remittance receipts have a negative effect on labor force participation addressing the moral hazard problem as the recipient families treat the inflows as non-labor income [9] .
Remittance inflows and total factor productivity growth
Remittances may affect total factor productivity growth through effects on the efficiency of domestic investment. Remittances inflows may appreciate real exchange rate. This implies Dutch disease effects in remittance-receiving countries. These effects may happen if equilibrium real exchange rate appreciation results in the contraction of production sectors that generate dynamic production externalities [9] .
Empirical results
This part attempts to discuss the stationarity tests, the estimated coefficients of selected models, endogeneity, sensitivity analysis and robustness of the core model. At the first part of estimation, parameters of Eq. (1) are estimated by the pooled OLS model. Fixed effects and random effects models are used to estimate the coefficients of Eq. (2). Using dummy variable interaction model introduced in the last chapter, the second part of the estimation process is started. To obtain a model which best fits the data and produces robust results, numerous forms of Eq. (3) are tested. For three different models namely pooled OLS, fixed effects and random effects, the panel regression is run. Finally, the Hausman [18] test and Breusch-Pagan LM test are conducted to select the best model among these three models. Before going through these procedures, all the variables are checked by unit root tests to examine whether these are stationary or not. Other diagnostic tests such as multicollinearity, heteroscedasticity, and autocorrelation are also performed.
Stationarity and other tests
Stationarity test of variables is the important part of the empirical analysis. In this study, unit root methods namely Fisher ADF (Augmented Dickey-Fuller) and Fisher PP (Phillips-Perron) are used. Table 1 represents the results of both Fisher-type ADF and PP tests. Two different forms are used to get a clear idea about stationarity of all variables. The same testing procedure is run with and without trend. Test results confirm the stationarity at a level for all the explanatory variables including the dependent variable per capita GDP growth. So, these variables are integrated of degree 0, I(0).
Multicollinearity, autocorrelation and heteroscedasticity tests are conducted.
There is no multicollinearity among the explanatory variables. Test results conclude that there are no heteroscedasticity and autocorrelation of residuals at 5% level of significance.
For the dummy variable interaction model, there is no collinearity among independent variables including interaction terms. The probability value of Wooldridge autocorrelation test is 0.903 which is larger than the level of significance (0.05). So, we do not reject the null hypothesis of no first-order autocorrelation. Thus, there is no serial correlation in the residual. Probability value for the Breusch-Pagan/ Cook-Weisberg test for heteroskedasticity (0.016) is smaller than the level of significance (0.05). So, we can reject the null hypothesis of constant variance and accept the presence of heteroscedasticity. Another test of heteroscedasticity named by White's test is also conducted. The probability value for this test is 0.001 and we can reject the null hypothesis of homoscedasticity at 5% or 1% level of significance. Both tests show the presence of heteroscedasticity of residuals. To fight against heteroscedasticity and get the unbiased result, robust regression is used for this analysis. Table 2 represents the coefficients of explanatory variables of pooled OLS, fixed effects, and random effects regressions which confirm the negative and significant impact of remittances growth on GDP per capita growth in South Asian countries.
Main results
After running these three regressions, Hausman [18] test is conducted and it is seen that the fixed effects model becomes a better choice than the random effects model. Then, the Breusch-Pagan LM test is conducted and it is found that the pooled OLS is the better choice over random effects model. These results are similar to the research work of Topxhiu and Krasniqi [41] . Finally, we need to consider F-test where the null hypothesis of no unobserved heterogeneity can be rejected at 5% level of significance. This implies the presence of unobserved heterogeneity and fixed effects model is preferable to a pooled OLS model. In the fixed effects model, the R 2 value is 0.756 meaning that 75.6% variations in per capita GDP growth are explained by the explanatory variables. So, fixed effects model is the appropriate model among the three models and the coefficients of this model are explained here. The results of the fixed effects model indicate that a 1% increase in remittance growth leads to 0.033% decrease in GDP per capita growth in South Asian emerging countries. On the other hand, FDI impact of these countries is statistically insignificant and negligible. It has a negative impact which is close to zero as the net inflow data of FDI is used here. When a given amount of FDI comes to these countries, simultaneously the existing foreign companies may return their investment to the home country. Higher political instability, the lake of rules and regulations in the domestic country are responsible for improper use of FDI. This finding can be related to the research of Topxhiu and Krasniqi [41] . Capital accumulation is required for economic growth. A 1% increase in GCF growth results in 0.349% increase in GDP per capita growth. This result is consistent with the study of Ferdaous [16] . Export earnings are a prominent source of international currency inflow in emerging countries. Coefficient value implies that a 1% increase in export growth increases GDP per capita growth by 0.082%. The exchange rate is very crucial in terms of international trade, as it plays an important role to determine the value of domestic currency. A 1% increase in the growth of the exchange rate reduces economic growth by 0.418%. These two results of exports and exchange rate are consistent with the analysis of Pradhan [29] . Table 3 represents the robust results of Pooled OLS, fixed effects, and random effects regressions for the dummy variable interaction model which confirms the negative and significant impact of remittances on GDP per capita growth in Bangladesh. After running the three regressions, pooled OLS, fixed effects and random effects for dummy variable interaction model, we need to choose the appropriate one with the help of Hausman [18] test and Breusch-Pagan LM test. Cluster-Robust Hausman test is used for the analysis with robust regression, as the Hausman test is not applicable for heteroscedasticity. By doing so, we decide to choose the random effects model over fixed effects model. Finally, Breusch-Pagan LM test is conducted and it is concluded that pooled OLS is the better choice over random effects model. These results are similar to the research work of Topxhiu and Krasniqi [41] . The R 2 value of the pooled OLS model is 0.771 which implies that explanatory variables can explain 77.1% variations of per capita GDP growth.
Pooled OLS model is the appropriate model in terms of dummy variable interaction model and the coefficients of this model are explained here. Interaction terms show the marginal effect of remittances for each country. Here, Bangladesh is the base country. In India, the impact of remittances growth on economic growth is 0.07% higher than Bangladesh. In Pakistan and Sri Lanka, it is 0.03% and 0.05%, respectively, higher than Bangladesh.
The result of pooled OLS indicates that a 1% increase in remittance growth leads to a 0.05% decrease in GDP per capita growth in Bangladesh. In India, this impact is positive, but it is also negative in Pakistan and Sri Lanka. A 1% increase in remittance growth increases 0.017% and reduces 0.021% and 0.004% per capita GDP growth in India, Pakistan and Sri Lanka, respectively. Of these four countries, India is the top remittance receiver in the world [46] [47] [48] and the positive impact of remittances in India implies the more productive use of remittances than the other three countries. On the other hand, FDI impact of these countries is statistically significant but it is negligible. It has a negative impact but is close to zero as the net inflow data of FDI is used for this research. In every year, FDI comes to these countries from different countries, whereas remaining companies may withdraw their investment. As a result, the net inflow of FDI may be negative if the amount of outflow is higher than the amount of new investment. A large number of factors are responsible for hampering positive outcomes from foreign direct investment in Bangladesh, like inadequate infrastructure, a slow-moving privatization process, an unskilled labor force, inefficient bureaucracy, political instability, and recurring natural disasters [32] . This finding can be related to the research of Azam [7] , where the researcher found the negative and significant impact of FDI on economic growth. Gross capital formation can be considered as capital accumulation which is helpful for economic growth. A 1% increase in GCF growth results in 0.342% increase in GDP per capita growth. Ferdaous [16] also found the same relation between GCF and economic growth. Export earnings play an important role in international trade in developing countries. A 1% increase in export growth increases GDP per capita growth by 0.081%. The exchange rate determines the value of the domestic currency in terms of foreign currencies that affect international trade. A 1% increase in the growth of the exchange rate reduces economic growth by 0.418%. These two results of exports and exchange rate are consistent with the analysis of Pradhan [29] .
Lastly, to check the joint significance of interaction terms, F-test is performed. The P value of F-test is 0.000, thus null hypothesis can be rejected at 5% level of significance and it can be concluded that country-specific remittance coefficients are jointly statistically significant.
Endogeneity
To justify omitted variable bias which may arise from unobserved heterogeneity, cross-sectional effects can be included [6] . Country-specific effects are included in this analysis. Fixed effects model is considered for this study to incorporate and control unobserved heterogeneity. The problem of endogeneity can be solved using instrumental variables (IV) estimation and generalized method of moments (GMM) estimation. GMM estimators are biased when the sample size is small because of the correlation between the moments and the weight matrix [5] .
It is very difficult to find out an instrumental variable which is strongly related to the exposure. In case of a weak instrument or small correlation between the instrumental variable and the exposure, the IV estimator may contain large standard error. Instrumental variables (IV) estimator will be biased in a small sample. A small violation of the main assumptions of the instrumental variable will result in a biased estimation of IV even if the sample size is large [24] . In this paper, the sample size is not too small, but it is not large enough to use IV or GMM estimator. So, the fixed effects (FE) model is a better option for this research as IV or GMM requires a large sample to get unbiased estimators.
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Sensitivity and robustness
The behavior of core regression coefficient estimates can be checked by adding or removing regressors to the main regression as a sensitivity test. Few experiments are provided with additional or fewer control variables. The model is re-estimated after excluding countries one by one with replacement. In each case, most of the estimates are largely unaffected in sign, size, and significance. So, most coefficient estimates of fixed effects model are less sensitive to such changes.
There is no multicollinearity among the explanatory variables for the fixed effects model. No first-order autocorrelation in the residuals and no heteroscedasticity of residuals are also confirmed. Different regression specifications imply the same conclusion of the negative relationship between remittances and the economic growth as the core model. Thus, this model can be considered as a robust model.
The same testing procedure is done for the dummy variable interaction model where pooled OLS is chosen. Inclusion and exclusion of control variables and exclusion of countries in turns do not affect largely most of the coefficient estimates in size, sign, and significance and are less sensitive to changes of regression specification. Robust standard errors can fight against heteroscedasticity and provide unbiased estimators. There is no multicollinearity and first-order autocorrelation in this model. This model is a robust model as again results get the same finding of the core model.
After conducting different tests, a negative relationship is found between remittances and economic growth across four South Asian emerging countries. This relationship is statistically significant. In Bangladesh, the impact of remittances on economic growth is also negative and statistically significant. Unproductive use of remittances may lead to negative economic growth. It may reduce labor supply also, as few families are getting money in the form of remittances without any work. Sometimes remittances come through the improper channel and account for any a smaller amount than the original. These types of constraints are also responsible for adverse effects of remittances in the South Asian economy. By increasing the use of the proper channel and the productive use of remittances, these four countries may enhance their economic growth.
Conclusion
The main purpose of this research is to analyze how remittances affect per capita GDP growth in four countries of South Asia using the annual panel data over the period 1977-2016. The regression results express a negative relationship between remittances and economic growth in South Asian countries except in India. The empirical result indicates that a 1% increase in remittance growth leads to 0.05, 0.021 and 0.004% decrease and 0.017% increase in GDP per capita growth in Bangladesh, Pakistan, Sri Lanka and India, respectively. The negative result suggests that a larger portion of remittances are used for non-productive purposes like consumption. This tendency of spending indicates the altruistic motive of remittances rather than profit driven. In India, remittances are used for productive purposes. Thus, it reflects profit-generating activities regarding remittance inflows. Other control variables such as FDI growth and exchange rate growth are statistically significant and negatively related to economic growth, while growth in exports and gross capital formation are also significant but have a positive impact on per capita GDP growth.
Remittances can raise domestic consumption and reduce poverty which is beneficial for the South Asian countries. The inflow of remittances may raise the income level of the poor people and help to reduce the poverty. Thus, remittances are more beneficial in case of poverty reduction rather than the economic growth [35] . Besides these, there are some adverse effects of migration. Brain drain effect depresses the average level of skilled and educated workers in worker sending countries. Thus, higher migrating countries reflect slow economic growth compared to countries with lower migration rates [49] . The moral hazard problem may be created by remittances which could weaken the incentive to work for recipient families. This tendency may reduce economic activity. Policymakers should convince both remitters and the recipients to invest a larger portion of the remittance flows for the productive purpose [10] . Remittance inflow appreciates the real exchange rate and decreases international trade competitiveness of a country, which in turn deteriorates the economy. Thus, the inflow of remittances affects inversely the economy of a country through this process known as Dutch disease. By raising the trade competitiveness, the government can reduce the adverse Dutch disease effect of remittance flows [31] . Dummy variable interaction model creates additional insights into this paper, as this helps to separate the country-specific individual impact of remittances. To search and estimate remittances through informal channels and its contribution to economic growth are beyond the scope of this paper. For further studies, datasets for an extended period and more countries may give a better and more robust analysis. In addition, more control variables could be included that have a specific impact on economic growth such as variables related to human capital, migration and brain drain. Identification and estimation of remittances through informal channels may give a clear idea about the actual amount of remittances. In the future studies, researchers should focus on informal channels of receiving remittances. Governments and policymakers of these South Asian emerging countries should put more emphasis on migration policies, and require amendment for the proper implication of these policies and the productive use of remittances to secure economic growth. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.
